Extreme tolerance to ammonia fumes in African naked mole-rats: animals that naturally lack neuropeptides from trigeminal chemosensory nerve fibers.
Naked mole-rats (Heterocephalus glaber) naturally lack neuropeptides associated with the signaling of chemical irritants from C type trigeminal nerve fibers. The goal of the present study was to assess behavioral responses of these animals to stimulation of the trigeminal chemosensory system, and to determine if stimulation would increase post-synaptic activity in the trigeminal nucleus, as seen in laboratory mice and rats. The results show that naked mole-rats are behaviorally insensitive to capsaicin solution applied to the nostrils and to ammonia fumes in a behavioral avoidance test. Centrally, the number of c Fos labeled cells in the spinal trigeminal nucleus increased from exposure to ammonia although the magnitude of the increase was less than for rats. The increase observed in naked mole-rats likely reflects activity from glutamate release, which appears insufficient to drive pain and aversion behaviors. The results support the idea that neuropeptides in the C fibers of the trigeminal system may be required to signal the aversive quality of specific chemical irritants. The natural lack of neuropeptides in naked mole-rats may be an adaptation to living in a challenging subterranean environment with extremely high levels of ammonia and carbon dioxide, stimuli known to excite trigeminal chemosensory C fibers.